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DETAILED ACTION 


Amendment to specifications and new abstract is noted. 
Amendment to claims 1-18 is noted. 


Claim Rejections - 35 USC § 103 


The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v, John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 


under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benazzi et al (WO 01/81508 A1) in view of Baker et al (US Patent 5,951 ,848) and 
further in view of Akizuki et al (US Patent 4,837,193). 

Benazzi invention discloses a scheme of processes for the joint production of 
very high quality middle distillates (gas oils in particular). The oils that are obtained have 
a high viscosity index (Vl), a low content of aromatic compounds, low volatility, gfcd UV 
stability and a low pour point starting from petroleum fractions that have a boiling point 
of greater than 340°C (US Equivalent: 6,884,339: Column 1 , lines 56-62). More 
specifically, the invention relates to a process for the production of high quality oils and 
optionally high quality middle distillates from a hydrocarbon feed stock including at least 
20% of end volume above 340°C, a process that comprises the following steps: 

(a) Hydrotreatment carried out at a temperature of 330-450°C, under a pressure 
of 5-25 MPa, with a volumetric flow rate of 0.1- 6 h'\ in the presence of hydrogen in the 
hydrogen/hydrocarbon volumetric ratio of 100-2000, and in the presence of an 
amorphous catalyst that comprises at least one metal of group VIII and at least one 
metal of group VI B, 
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(b) Hydrocracking without intermediate separation of the effluent that is obtained 
at the end of the hydrotreatment, 

(c) Atmospheric distillation of the effluent that is obtained at the end of 
hydrocracking to separate the gases from the liquid, 

(d) Catalytic dewaxing of at least one liquid fraction that is obtained by 
atmospheric distillation and that contains compounds with a boiling point higher than 
340°C, dewaxing at a temperature of 200-500°C, under a total pressure of 1-25 MPa, 
with an hourly volumetric flow rate of 0.05 - 100 h'\ in the presence of 50-2000 liters of 
hydrogen/liter of feedstock, in the presence of a catalyst that comprises a zeolite that is 
selected from the group that is formed by zeolites ZSM-48, EU-12, EU-1 1 and ZBM-30. 

(e) The dewaxed effluent is directly subjected to a hydrofinishing treatment that is 
carried out at a temperature of 1 80 - 400°C, total pressure of 1-25 MPa with an hourly 
volumetric flow rate of 0.05-100 h"\ in the presence of 50-2000 liters of hydrogen per 
liter of feedstock, and in the presence of an amorphous catalyst for the hydrogenation of 
aromatic compounds, comprising at least one metal that is selected from the group of 
metals of group VIII and metals of group VI B, 

(f) The effluent that is obtained from the hydrofinishing treatment is subjected to a 
distillation stage that comprises an atmospheric distillation and a vacuum distillation. 

(US Equivalent: 6,884,339: Column 2, lines 1-50). 

Benazzi invention further discloses that the feedstock can be, for example, LCO 
(light cycle oils), vacuum distillates that are obtained from direct distillation of crude or 
conversion units such as the FCC, coker or visbreaking, or that come from aromatic 
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compound extraction units or that come from desulfurization or hydroconversion of RAT 
(atmospheric residues) and/or RSV (vacuum residues), or else the feedstocks can be 
deasphalted oil or else any mixture of the above-cited feedstocks (Column 3, lines 3- 
10). The zeolite is advantageously selected from the group that is formed by the Y- 
zeolite (FAU structural type, faujasite) and the beta zeolite (BEA structure type) (US 
Equivalent: 6,884,339: Column 4, lines 66-67; column 5, line 1). The zeolite optionally 
can be doped with metal elements such as, for example, the metals of the family of rare 
earths or noble or non-noble metals of group VIII such as Pt, Pd, Rh, Ru, Ir, Fe (US 
Equivalent: 6,884,339: Column 5, lines 8-12). These two stages (a) and (b) can be 
carried out on the two types of catalysts in (two or more) different reactors, or preferably 
on at least two catalyst beds that are installed in the same reactor (US Equivalent: 
6,884,339: Column 5, lines 54-57). It is advantageously possible to distill at atmospheric 
pressure to obtain several fractions (gasoline, kerosene, gas oil, for example), with a 
boiling point of at most 340oC and a fraction (called residue) with an initial boiling point 
of higher than 340®C (US Equivalent: 6,884,339: Column 5. lines 66-67; column 6, lines 
1-3). 

Benazzi invention also discloses that the fraction that contains the compounds 
that boil above 340°C, as defined above, obtained from the second stage and the 
atmospheric distillation is then subjected, at least partly and preferably totally, to a 
catalytic dewaxing stage in the presence of hydrogen and a hydrodewaxing catalyst 
comprising an acid function and a hydro-dehydrogenating metallic function and at least 
one matrix (US Equivalent: 6,884,339: Column 6, lines 66-67; column 7, lines 1-5). The 
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acid function is ensured by at least one zeolite that is selected from the group that is 
formed by the ZSM-48, EU-2, EU-1 1 , and ZBM-30 zeolites (US Equivalent: 6,884,339: 
Column 7, lines 8-10). The catalyst also comprises a hydro-dehydrogenating function 
that is ensured by for example, at least one element of group VIII and preferably at least 
one element that is in the group formed by platinum and palladium (Column 7, lines 23- 
26). The operating conditions under which the hydrodewaxing stage of the process of 
the invention operates are as follows: The reaction temperature is between 200 and 
500°C, the pressure is between 0.1 and 25 MPa, the hourly volumetric flow rate (vvh 
expressed by volume of feedstock injected per unit of volume of catalyst and per hour) 
is between about 0.05 and about 50 h'^ (Column 7, lines 63-67; column 8, lines 1-7). 
The hydrogen level that Is used and expressed in liters of hydrogen per liter of 
feedstock is 50 and 2000 (Column 8, lines 11-12). 

Benazzi Invention further discloses that the effluent at the outlet of the catalytic 
hydrodewaxing stage is, as a whole and without intermediate distillation, sent to a 
hydrofinishing catalyst in the presence of hydrogen to carry out an intense 
hydrogenatlon of the aromatic compounds that degrade the stability of oils and 
distillates (US Equivalent: 6,884,339: Column 8, lines 36-40). The effluent at the outlet 
of the hydrofinishing stage Is sent into the distillation train, which integrates an 
atmospheric distillation and a vacuum distillation (US Equivalent: 6,884,339: Column 9, 
lines 27-29). 
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Benazzi invention does not disclose the pretreatment (stage (a)) using a noble 
metal of group VIII catalyst. 

Baker invention discloses a process for catalytically dewaxing a lubricant 
feedstock whereby the aging of the dewaxing catalyst and eventual line-out temperature 
are minimized (Column 3, lines 35-37). The feedstock is contacted in the presence of 
hydrogen with the catalyst system at a space velocity (based on the dewaxing catalyst 
volume) between 0.2 and 10 and in a temperature range between 450°F and 800°F. 
The catalyst system comprises a high activity hydrotreating catalyst operating upstream 
of a dewaxing catalyst, preferably (although not restricted to operating) in the same 
reactor vessel. The hydrotreating and dewaxing catalysts each preferably contain one 
or more noble metals with the dewaxing catalyst also containing constrained 
intermediate pore molecular sieve (Column 3, lines 39-50). Prior to dewaxing, crude 
fractions used to make lubricant stocks are generally subjected to one or more refining 
steps which remove low viscosity index components such as heteroatoms, aromatics, 
and polycyclic naphthenes. This upgrading step can be accomplished by solvent 
extraction, hydroprocessing, or a combination of the two steps (Column4, lines 26-31). If 
hydrocracking is employed as a pretreatment step, an amorphous bifunctional catalyst 
is preferably used to promote the saturation and subsequent ring opening of the low 
quality aromatic components in the feed to produce hydrocracked products which are 
relatively more paraffinic (Column 4, lines 60-64). The instant invention is more robust 
for dewaxing feeds with moderate levels of nitrogen and sulfur and is suitable for 
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dewaxing raffinates although raffinates having less than 5000 ppmw sulfur and 50 
ppmw nitrogen are preferred (Column 7, lines 52-56). Since it is preferred to practice 
this invention in a single reactor vessel, the hydrotreating catalyst must have sufficient 
activity at the temperature at which the dewaxing catalyst operates. Therefore, 
hydrotreating catalyst containing noble metals such as platinum or palladium are 
preferred in this invention (Column 8, lines 46-51). The amount of noble metals present 
on the catalyst can range from 0.1% to 5 wt % (Column 8, lines 56-57). The metal 
component of the catalyst is generally supported on a porous, amorphous metal oxide 
support. A silica-alumina combination with low acid activity is acceptable (Column 8, 
lines 63-66). The second catalyst is a selective dewaxing catalyst based on a 
constrained intermediate pore crystalline material, such as a zeolite or a silica-alumino- 
phosphate. ZSM-23 is the preferred molecular sieve for this purpose although other 
highly shape-selective zeolites such as ZSM-22. ZSM-48, ZSM-50, ZSM-35, SAPO-1 1. 
SAPO-31, and SAPO-41 may be used (Column 9, lines 13-24). The dewaxing catalyst 
used in this invention include a metal hydrogenation-dehydrogenation component which 
is preferably a noble metal (Column 9, lines 45-47). Both catalysts may be in the same 
fixed bed reactor or the hydrotreating catalyst may be upstream in a separated bed. A 
single reactor vessel is preferred. Conditions will therefore be of elevated temperature 
and pressure with hydrogen, typically at temperatures from 250-500°C, pressures 
extent up to 3000 psi (20.7 MPa), space velocities extend from 0.1 to 10 h"^ (Column 9, 
line 67; column 10, lines 1-14). 
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It is to be noted that the "hydrotreating" referred to by Baker invention is the 
same as "pretreatment" referred to by the applicant. 

Baker invention does not disclose the size distribution of pores of the catalyst. 

Akizuki invention discloses that accordingly, in this invention, the silica content of 
a silica/alumina or silica/alumina-containing carrier is generally within the range of 2 to 
35 % by weight (Column 4, lines 39-41). A catalyst having following properties with 
respect to pore size distribution can exhibit an extremely marked desulfurization effect: 

(1) the volume of pores having a diameter in the range of 30 to 100 Angstroms is 
at least 70 percent, preferably more than 80%, and most preferably more than 90% of 
the volume of pores having a diameter in the range of 0 to 150 Angstroms; 

(2) the volume of pores having a diameter in the range of 100 to 300 Angstroms 
is less than about 30%, and preferably less than about 20% of the volume of pores 
having a diameter in the range of 0 to 300 Angstroms (the pore volumes in (1) and (2) 
being determined according to the nitrogen adsorption method); 

(3) the volume of pores having a diameter in the range of 150 to 150,000 
Angstroms as measured by the mercury porosimetry is about 0.005 to 0.25 ml/g, 
preferably 0.01 to 0.20 ml/g, and most preferably, 0.02 to 0.10 ml/g; 

(4) the volume of pores having a diameter in the range of 300 to 15.000 
Angstroms as measured by the mercury porosimetry is less than 0.05 ml/g, preferably 
less than 0.03 ml/g, and most preferably less than 0.02 ml/g; 
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(5) the volume of pores having a diameter in the range of 150 to 2,000 
Angstroms as measured by mercury porosimetry is less than 0.01 ml/g; 

(6) the volume of pores having a diameter in the range of 0 to 600 Angstroms as 
measured by the nitrogen adsorption method is in the range of about 0.3 to 0.7 ml/g, 
preferably 0.40 to 0.65 ml/g, and most preferably 0.45 to 0.60 ml/g; and 

(7) the specific surface area is in the range from about 200 to 400 m^/g, 
preferably 230 to 350 m^/g, and most preferably 250 to 330 m^/g. 

Further the catalyst has a total pore volume of about 0.4 to 0.9 ml/g, bulk density 
of about 0.5 to 1.0 g/ml, and side crushing strength of about 0.8 to 3.5 kg/mm 
(Column 4, lines 49-68; column 5, lines 1-19). 

Akizuki invention further discloses the reason why the pore size distribution of the 
catalyst disclosed in this invention exerts a marked effect on the activity and activity 
maintenance in the hydrodesulfuriztion of hydrocarbon oil (Column 6, lines 23-26). Silica 
is suitable for controlling the solid acidity of the catalyst, so that it may be used in an 
amount in the range of about 2 to 35 wt% based on the carrier (Column 6, lines 49-51). 
Suitable alumina includes gamma-alumina, chi-alumina, eta-alumina, and a mixture 
thereof, though any alumina that can provide the pore size distribution and the 
properties disclosed in this invention can be used desirably (Column 6, lines 65-68). For 
example, a residual oil containing about 30 to 100 % by weight of a hydrocarbon 
component having an atmospheric boiling point higher than about 480°C usually 
contains about 1 to 10% by weight of sulfur, about 0.1 to 1 % by weight of nitrogen. 
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about 10 to 1 ,000 ppm of metals, and about 1% by weight of Conradson carbon residue 
(Column 11, lines 18-25). 

Although Akizuki invention does not disclose X-ray diffraction and fluorescence, 
but it is known to those skilled in the art that the catalyst characterization is done by 
standard X-ray diffraction and fluorescence techniques. 

It is to be noted that Benazzi invention takes the feed to the HDS/HDN step 
followed by a hydrocracking step and finally to a dewaxing step. Baker invention passes 
the feed from a HDS/HDN step to a hydrotreting unit (which is equivalent to the 
applicant's pretreatment step) and then to the dewaxing step. It is known to those skilled 
in the art that this step is typically known as isomerization step which converts the 
straight chain normal paraffins to branched chain and iso paraffins and thus reducing 
the paraffin wax. Thus, it would have been obvious to one skilled in the art at the time 
the invention was made to combine the inventions of Benazzi and Baker and provide an 
additional step of hydrotreating in the Benazzi process to reduce the wax from the feed 
not only in the dewaxing step but also in the hydrotreating step and thus enhancing the 
overall dewaxing operation. 

It would have been obvious to use a catalyst in the pretreatment step with 
claimed pore distribution for proper activity and maintenance of activity during the 
hydrodesulfurization process. 
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Although Akizuki invention does not disclose V2. V3, and V6; and the ratio of 
(Dmean-30 A°) and (Dmean+ 30 A°), since the catalyst used by Akiuki catalyst is similar to 
the applicant's it inherently has similar pore size distribution and therefore, similar V2, 
V3, and V6 values. 

Although Benazzi invention does not disclose the acidity measurement by IR 
tracking of thermodesorption of pyridine, it is known to those skilled in the art that the 
acidity for catalysts can be measured by standard techniques. It would have been 
obvious to measure acidity by any technique and use B/L ratio as claimed because the 
catalyst by the applicant has the same elements as disclosed by Benazzi, Baker, and 
Akizuki inventions. 

Benazzi, Baker, and Akizuki inventions do not disclose silico-aluminum zones. 

It would have been obvious to modify Benazzi, Baker, and Akizuki inventions and 
use Si/AI ratio as claimed because both catalysts are similar and expected to give 
similar ratios of Si/AI. 
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Response to Arguments 

The Applicant argues tliat in the absence of Applicant's disclosure there would 
be no motivation or suggestion to arbitrarily change the zeolite hydrocracking catalyst in 
WO 01/81 508 to that of step (a) in the present invention. 

The Applicant's argument is not persuasive because WO 01/81508 discloses, 
•When this conversion level is high (beyond 70%), the viscosity of the residue that is 
obtained with an amorphous catalyst is such that it is not possible to use it to produce 
the most viscous grades of lubricating oils (500 N and Bright Stock)." (Column 6, lines 
52-56). Clearly, when viscous grades of lube oils are not needed, one can use an 
amorphous catalyst as claimed by the Applicant. 

The Applicant argues that in Applicant's comparable step which is the "converting 
pretreatment stage" which effects "hydrocracking and hydroisomerization reactions", the 
catalyst must be one that contains at least one noble metal of Group VIII deposited on a 
non-zeolitic silica-alumina based substrate that has a silica content by mass of from 

10% to 80%. 

The Applicant's argument is not persuasive because WO 01/81508 discloses, 
"The substrate generally has a base of (preferably essentially consist of) amorphous 
alumina or silica-alumina." (Column 3, lines 50-51). "The hydro-dehydrogenating 
function is preferably performed by at least one metal or metal compound of Groups VIII 
and VI, preferably selected from among: molybdenum, tungsten, nickel, and cobalt." 
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(Column 3, lines 53-57). Clearly, the reference prefers non-noble metals, but does not 
exclude using noble metals. Actually, Akizuki invention uses noble metals (Column 8, 
line 8). Similarly, although WO 01/81508 does not disclose the silica content in the 
catalyst, Akizuki discloses the silica content within a range of 2 to 35 % (Column 4, lines 
39-41). Akizuki purposely uses low silica content because, " An excessive silica content 
of a silica/alumina containing carrier causes undesirable reactions such as increased 
consumption of hydrogen or coke formation due to excessive cracking reactions." 
(Column 4, lines 33-36). Further, WO 01/81508 discloses hydrocracking and 
hydroisomerization reactions in step (b) as follows: "These paraffins in the presence of a 
bifunctional catalyst can undergo an isomerizaation then optionally a hydrocracking to 
result respectively in the formation of isoparaffins and lighter cracking products." 
(Column 4, lines 28-32). 

The Applicant argues that the silica-alumina substrate has a particular porosity- 
distribution which is not suggested by the reference. 

The Applicant's argument is not persuasive because Akizuki discloses similar 
porosity distribution of the catalyst (Column 4, lines 52-68; column 5, lines 1-31). 

The Applicant argues that in Baker invention, the hydrotreating catalyst provides 
no boost to viscosity index to the finished lube since the base oil VI is nearly identical for 
the case where the dewaxing catalyst operates alone or in tandem with the 
hydrotreating catalyst. 
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The Applicanfs argument is not persuasive because WO 01/81508 teaches, "By 
carrying out a precracking of the feedstock to be treated, this first stage makes it 
possible to adjust the properties of the oil base at the outlet of this first stage based on 
the quality of the oil base that it is desired to obtain at the outlet of the process. 
Advantageously, it will be possible to carry out this adjustment by manipulating the 
nature and the quality of the catalyst that is used in the first stage and/or the 
temperature of this first stage so as to raise the viscosity index for the oil base, fraction 
with a boiling point of higher than 340°C, at the outlet of this stage. The viscosity index 
that is obtained, before dewaxing, is preferably between 80 and 150 and, better, 
between 90 and 140, and even 90 and 130." (US Equivalent: column 3, lines 37-49). 

The Applicant argues that the Applicant's pretreatment conversion reaction is 
one which results in hydrocracking and hydroisomerization, not the hydrotreating step 
of Benazzi et al and Baker et al, and the teachings of Akizuki emphasize on 
desulfurization. 

The Applicant's argument is not persuasive because Benazzi discloses, in step 
(b) as mentioned before, "These paraffins in the presence of a bifunctional catalyst can 
undergo an isomerizaation then optionally a hydrocracking to result respectively in the 
formation of isoparaffins and lighter cracking products." (Column 4, lines 28-32). 
Similarly, Baker discloses, "Prior to dewaxing, crude fractions used to make lubricant 
stocks are generally subjected to one or more refining steps which remove low 
viscosity index components. If the VI improvement occurs by a single hydroprocessing 
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step, the upgrading process is typically accompanied by hydrocracking. Because the 
catalytic system of this invention has paraffin-isomerization ability, lube base stocks 
having very high VI can be produced by dewaxing high wax-content feed stocks." 
(Column 4, lines 26-55). Likewise, Akizuki invention although disclosing desulfurization 
in detail, mentions, "In the description of this invention, the temris "hyd retreating" or 
"hydrotreatment" refer to various processes for treating a hydrocarbon oil by contact 
with hydrogen, which include hydrofining under reaction conditions of relatively low 
severity, hydrofining under reaction conditions of relatively high severity accompanied 
with an appreciable cracking reaction, hydroisomerization, hydrodealkylation, and other 
reactions of hydrocarbon oils in the presence of hydrogen." (Column 1 , lines 20-28). 


Conclusion 


Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Prem C. Singh whose telephone number is 571-272- 
6381. The examiner can normally be reached on MF 6:30 AM-3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on 571-272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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